Subunit equilibria of porcine heart citrate synthase. Effects of enzyme concentration, pH, and substrates.
Porcine heart citrate synthase, a dimeric protein of Mr = 100,000 composed of two identical subunits, is shown to undergo a monomer-dimer equilibrium. The extent of dimerization is found to be dependent on the concentration of citrate synthase, pH, ionic strength, and the specific buffer system employed. Oxaloacetate and citrate, substrates for the forward and reverse reaction catalyzed by citrate synthase, affect dimerization at concentrations of the protein which exists as monomer in their absence. The dissociation of citrate synthase dimers has been demonstrated utilizing the techniques of gel permeation chromatography, fluorescence polarization, fluorescence energy transfer, and heat denaturation. Earlier studies of citrate synthase quarternary structure found the protein to be nondissociable except under denaturing conditions or extensive modification; however, most former studies were performed at relatively high protein concentration, ionic strength, and pH, conditions which stabilize the dimer. In light of recent evidence derived from x-ray crystallographic studies showing amino acid residues from one subunit contributing to the citrate and CoA binding sites of the other, the dissociation into monomers would be expected to have profound effects on citrate synthase activity and regulation, as well as overall tricarboxylic acid cycle activity.